TRPC6 inhibited NMDA current in cultured hippocampal neurons.
N-methyl-D-aspartate (NMDA) receptors play a key role in excitatory synaptic transmission, plasticity and neural development, and they also mediate excitotoxicity that is involved in both acute neuronal damage and chronic neurodegenerative diseases. Regulation of the NMDA channel activity is critical for the pathological processes of these diseases. The canonical transient receptor potential channels (TRPCs) are Ca(2+)-permeable nonselective cation channels with various physiological functions, including promoting neuronal survival. Here, we reported that TRPC6, a member of the TRPC family, inhibited the NMDA-induced current in primary cultured hippocampal neurons. Overexpression of TRPC6 or application of 1-oleoyl-2-acetyl-sn-glycerol, a compound known to activate TRPCs, inhibited the NMDA-induced current in these neurons assayed by the whole-cell patch-clamp recording. Consistently, downregulation of TRPC6 or application of SKF96365, a compound known to inhibit TRPCs, enhanced this current. The peak amplitude of the NMDA current in the neurons isolated from TRPC6 transgenic mice was greatly suppressed than that in the neurons isolated from the wild-type littermates. Furthermore, TRPC6 might activate calcineurin to inhibit the activity of NMDA receptors in cultured hippocampal neurons. Together, these results suggested that TRPC6 might be a novel negative modulator of NMDA receptors.